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D e . ., GATB Study No. 3031

DEVELOPMENT OF USES SPECIFIC APTITUDE TEST BATTERY S-61R78
] R L N s

'for -t

PLUMBER/(const ) $62.381-030. g e
. PIPE FITTER {const.) 862.381- 018"

.. ) . SlMlARY

This report is de31gned to proude the information required to evaluate the -
Specific Aptitude Test Battery (SATB) for Plumber/Pipe Fitter from three points
" of view:¢ (1) technical adequacy of ‘the research; (2) fairness 'to minorities;
and (3) usefulness of the battery to Employment Service staff, apprentice
selection committees, and employers in selecting zﬁ’dividuals for training as
plunbers/Plpe Fitters. . ‘

Research demonstrated a statlstlcally 31gnif1can't d usefil relatlonshlp
between proficiency as Plumiser/Pipe Fitter Apprentice and the following
Specific Aptitude Test Ba“tery -

.

T ppti tudes , ' ’ Cirtting Scoress .
. V.- Verbal Aptitude - - oo 1
P’ - Form Perception : ’ g% .
M - Manual Dexterity - R 85 :

‘The validation sampl® for this SATB consists of 253 ‘lenber/Plpe Fltter appren-
“tices .(including 46 Blacks). Selgction was through the United Association of

" Journeymen and Apprentices of the Plumbing and Pipe Eitting Industry of the U.S
and Canada and the National Joint Plumbing Apprentice and Journeymen Training .
‘Committee. Selection was limited tc individuals in, their first year of-appren-
ticeship training,” Data were collected from 8 States and the District of
Columbia during 1974-1976. .  The tests used were those of the General
Apt1tude Test Battery (GATB). On-the-job proficiency of appsentifes working.
in the Plumber/Pipe Fitter construction industry was gauged by supervisors'
ratings; ability to perform related course work was detemined by instructbrs’
ratings of five major*categorles of course work. .

A sec:ond ‘samplé co ed or cross-valldated the SATB. This sample consisted of

322 apprenticed mbers and Pipe Fitters. The criterion consisted of broad
categorys ratings based on a combination of job performance and school achieve-
ment. These ratings were made by the Area Joint (fmmittee-of Plumhers and Pipe
Fitters and school coordinators. The data were collected in 1953-54. THe SATE
did not ‘cross-validate with data collected in 1953-54 on a Texas semplé of 89

+ journeymen Plusbers and Pipe Fitters. .. )

No evidence of d1fferemes in validity for Blacks ‘and nonmnorltlgs/ was found
the SHIB was found to be fair to Blacks and nonminorities using several deflnl-
tions of fairness. Additional information may be found m the Va 1d1ty of the
Battery section and in Appendlx 1.

,.’
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This SATB better meets standarc_i; for ah acceptaible preempIOyment test than - &

N longitudinal desipn ‘was used for the validation study; ‘GATB test data were
.collected from apprenticeship applicants as soon.as they were accepted for the

. LI ) . ‘)
s 7 2- ¢ '

<

prior SATB's. The original SATB-(B-304) was found to be’valid for the total
validation sample and the nonminority subgroup but not for the Black subgroup.
The S-61R battery, developed in 1970, cross-validated with the total validation . ot
sample but net with the nonminprity and Black subgroups. . L

S-61R78 can be‘en xpected to produce a uséful increase in the proport'ion of ,
highly proficient workers., When the SATB was applied to the validation sample,
composed of first year apprentices, an increase fyom 67% to 80% in the propor-

_ " tion of highly .proficient apprentices was found® 81m11ar results were found il
_‘for the «cross -validation sgmpe, L T

s ' . 3 - * - o,
- .‘__ e ° - )
R . »- - PROCEDURE.

. oy

program. Job/ perfomg.nce criterion data were not collected until subjects had
completed at least one ygar or dropped out of the program. Instructors® ratings

were obtained for each member's perfomance in each of six curriculum areas - .. o
periodically while the training was in progress. Local Joint Apprenticeship

‘and Training Comtittee (JATC) representatives and State agency test research

analets co lected these data from March 1975 _to September 1976.

. Job Analysis ' ’ .
A current job d&scrlptlon for Plumber/Plpe Fitter was provided to all participat-

ing States.  JATC's and the appreritices' supervisors were consulted to ascertain
that all apprent1ce§ weré doing the same work. The job description ‘shown in
Appendix 4.1s thé result of this action. and may be.used te provide ‘informatn’br }
on -the app11cab111ty of the test ba&tery resulting from thlS research. {

"Edch job duty was rated for frequency of perfonnance eigentage of time spent, N ,
and level of difficulty as part of the job \analysm Criti#cal job duties were ¢
_1dent1f1ed on the basis of these ratings. '
‘At least one analy’st at each location rated the aptitudes as irrelevant, mporr
tant, ,0or critical to performance of the job duties at that lotation. &synthesm
of these ratlngs and the1r ratiopaleé follows: : »
G- General Learnlng Ablllty Required to interpret blueprlnts JOb specifi- hub'
, . cations, and building codes; to comprehend safety
. codes; to plan and coordinate work with other
. . * crafts to lesrn properties of a variety of .
" / ’ =, * metal and nonmetal pipes and methods of 301n1ng, )
to . threading and bending- these pipes.- ’
N - Numerical Aptitude ° ‘Required to estimate quantities of material
" - . . needed; -to determing length and size of pipe;
o " to measure placement of pipes, drains, controls Y
, ‘ i and f1xtures . 3 )
S - Spatial Aptitude Reqmred to v1sua11ze three-dimensional instal- <
' . ' lations from blugprints, specifications and , -
. instructions. P\ .
L] . & R " - - \ ]
A . \&--- . .."' . A

-,

. B . 6
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. 5 P - Form Perception , . Required o recognize fittings, pipe sizes, y
. tpols and materials; and to recoghize and '
t ' A ) . interpret symbols on blueprlnts and specifi-
.t catzons '
M - Manual Dexterity . Required to use hands and wrists in placing
e L + and turning motions to use hand, power and
power-actuated tools to cut,’ bend fabrlcatse .
and mstall, pipe systems. - "
. PR 4
, EJgpermeqtal Test Battery t ' “ .
' The experimenta. test battery for the validation sample. con31sted of all 12 tests
of the GATB, B-100.8. All parts of Form B-1001 were administered to the cross- .Y
validation-sample. .B-1001 scores were converted to equivalent B-1002 scores.
- Information on the composition Bnd developmental tesearch of the GATB may be
formd®in-the Manual for the General Aptitude Test Battery, Section III, Develop-
ment, available from the Govenment_ﬁrmtmg Office. |, . .

Validation Sample Descrlptlon !
The validagion sample consisted of 253 Pltnnber/Plpe Fitter apprentlces employed I
/ at. varlous locations-in the North, South, and West (see ACKNOWLEDGMENT)., -A total
of 69 Were minority group members (46 Blacks 16 Spanish Surnamed, 4,Amer1can
Indians, 1 Oriermtal, and Z French Canadians) and 184 were nomnmorlty group
4 members. All of the 253 subjects were male. The- means and standard deviations .
++ for age and education of sample members ave shown in Table 1. \

All subjects except dropputs-had been in the P}mﬂ:er/hpe Fitter apprenticesnip’
progrdm foreat least a year. No -amplg-members were test- -selected. To have
been accepted into the program, applicants had to be 16 years old and have-
graduated from high school or passed the GED hi h school equlvalency tests.

Descrlp/gwe statistics for Black and nonmmorltv subgroups are shown in Appendlx 1.

Cross«validation Sa.mple Descrlptlon ! .
The cross-validation saiple was obtafned in 1953-54 prior to the reqturements _/of
providing minority group information. Therefore, ethni ,composition is
unknown. The sample donsisted of 327 male workers dpprenticed as Plumbers and
Pipe Fitters in various cities in Texas.. The means and s r§ deviations of
agey education and experience of sample members are shown 5191 able la.

Criteria for Validation Study T

The criteria for the validation study consisted of combi ned supétvisory, ratings T
.and the sum of instructors’ ratings on § 8f the 6 curriculum courses.’ Instruc-
tors* ratings for Courge A--Safety were not used begause of incbmplete data.
Test scorés were also collected for 15 tests covering subject matter included in
+ the 6 standard curriculum courses of related apprentlceghlp training. These
test scores were not used as a criterion because most apprentlces achieved an
overall score of satlsfactory for the, 15 tests,

-

" Supervisory ratmgs were o tamed by means’ of pﬂrsonal V131ts of JATC cooﬁrdlna- .
tors who explained the rating ’procedur.e to the supervisor. Each Subject was )
rated twice by a first line supervisor 1v1th inflerval of two weeks between

-

ratings, or once each by a first line and a sec line:  supervisor. Since é‘
sample members’, aptitude scores are confidefitial, s 15,01:3 had no knowledge
S of apprentices' aptitude test scorés .~ Thus,'the p0531b11:[ty of the,se scores '

affe(:tmg ratings did not exist

A N
w . - . .
Qo = - . - i




- A descriptive rating scale was used. The scale (see Appendix 2) consists of six
)‘ items. Five of these items cover different aspects of job performance. The
C sixth is a global *item on the Plumber/Pipe” Fitter's "'all-ayound” ability. Each
- . item has five alternative responses corresponding to different degrees of job
. proficiency. For the purppse of-scoring items, weights of 1 to 5 were'assigned !
to the responses. The total scoré on thejrating scal§ is the sum of the weights
for the six items. The possible range for each rating is 6-30 or 12-60 for
combined ratings L . o

" A review of the job description indicated that the items covered bv the rating
scale were directly related to important, aspects of JOb duties performed by
P'Jumbers/ Pipe Fitters. ' .

. /“ ar
<« A Quantity of work: A Plumber/Pipe Fitter must-work. rapidly and efficiently
-in order to meet standards of accomplishment set for competitive contract

work. . o
. \ } 3 . '\z i
: B - Quality of work: A Plumber/Pipe Fitter's work must be of-high quality to
S meet job specifications. local buildirng todes and fafety requirements as

determined by the Occupational Safety Act of 1970.

o C - Accuracy of work: A Plumber/Pipe Fitter must install all plpln% systems
according to’ govermment requirements, local codes and jbb SpeCI 1cations
. based on a study of building plans and workmg drawmgs . o«
D - Job knowledge: A lenber/Pipe Fitter must have knowledge of materials used
to install or repair systems’ for power generating facilitigs, heating,
refrigeration. water supply, ,storm drainage, sanitary and industrial ' L.
facilities.
. . - I !
-E - Job }tersatility A-Plumber/Pipe Fitter must be capable of performing d
ride’ variety of installing and repairing tasks with a wide variety of
../ materials under widely varying conditions. .

.ﬁ

F - "All-around" job ability: A Pllmlber/Pipe Fitter's value involves a cgnbi-
nation of aspects of job “performince listed above. » :

A reliability coefficient of .56 was obtpined between the two different super-
visory ratings. Although this figure is considerably lower than that obtained
for most &  studies, the reliability of the combihation of the two sypervisor
ratings is e. imatéd by the Spearman-Brown formula to be ,72, Therefore; the
. final job performdnce criterion score consists of the combined scores of the’ «
two ratings. The possible rapge for the combined scores is 12-60. The actual-
range for the total s&mple is 18-58. The mean is 39.7 with a Standard deviation
of 6.3, The relationship between the job perfomance criteriolyand age and ., "
education is shown in Table 1, ) . .

-

, Instructors' ratings were obtained fr& instructors who taught the various curric-
ulum courses. Each apprentice was rated once-by the instructor for each of the
five training courses. Courses B and C are related thedry courses, and Courses
D-F are related practical or manipulative courses (see Appendix 5). Instructors

_had no knowledge of apprentices’ aptitude test scores, and so these gcores had no
effect on curriculum course ratiné

-

—~

A descriptive rating scale for apprentices was used to obtain instructors'
ratings. The scale (see Appendix 3) consists of six 1tems Five of these items
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" cover different aspects of tralnlng ~The sixth is a global item on "all-around"
training ability. EaizéitgﬂkhEE’f1Ve altérmative responses corresponding to
different degrees of ining proficiency. Scoring weights of’l to 5 were
assigned to- f/;se’f”bonses The total score on the rating scale is the sum of
the weights for the six items, ' Possible ranges for instructors' ratings are 6-30
Tbr/gg;h’course ratlng and.30-150 for combined ratings (Courses B-F). O

A review.of the course outline for Plumber/Pipe Fitter apprentices indicated

that the itdhis covered by, the rating scale were directly 1elated to 1mportant .

aspects of ]ob related tralnlng ~

A - Quantity: An apprentlce must meet standards of accompllshment in fearnlng
‘the skills and knowledge requived in.the training program.

- Quality: An gppreﬁfIEe must perform written 3331gnments and exam1nat1ons
carefully and completely and demonstrate the abiPity to'meet exacting
Spec1f1cat1ons *in performing practical man1pulat1ve exerc1ses

~C- Qu1ckness in learning instructional wnits: An apprentlce mist demonstrate
the ability to grasp important concepts and learn manipulative skllls qu1ck1y
" 2o be successful in job related training.

D - Skill .in use of equipment: An apprentice must denonstrate knowledge and
skill in making safe, proper and eff1c1ent use of equipment in ]ob related
tr31n1ng . . .- .

E - Variety of duties perfdrmed efficiently: An epprentlce must acquire a wide
variety of knowledge and skllls to complete successfully formal job related
training. g )

F - General perfommance: Successful completion of the formal training phase of
the_ Plumber/P1pg Fitter apprenticeship involves a combination of the above
aspects of 1earn1ng ability. C

Reliability of 1nstructors' ratings is unknown because only one rating was

obtained for each of the five courses. Course work outlines were standard

throughout the nation, having been coordinated through the National JATC. The
actual range for the total sample is 44-144. The mean is 102.7 with a standard
deviation'of 17.5. The relat1onsh1p between the related training criterion and

age and educaﬁlon is shown in Table 1. .

‘The correlation between the combined supervisory ratings and the sum of the five
instructor ratings is .44. Each of the two criteria is designed to measure a
separate aspect of apprentice performance. There.is reason to believe that the

two criteria do, to some extent, measyre different aspects of performance. The
fact that differential measuremsnt is indicated and each criterion correlates !
significantly with most GATB aptitudes justifies use of a multiple-hurdle ‘
Crigerion.’ .

-« . ’

For the purpose ¢f the analysis, the ¢riterion distribution was dichotomized so
as to 1nc1ude. as nearly as possible, one-third in the low criterion group and \

two-thirds in the high. This procedure is qtandard for SATB studies.
Because a multiple-hurcie was d031gnated for the study, analysts were requ1red

to determine approprlate cutting scores for the separate job- performance and
course—work criteria. A cutting score of 36 for the ]ob performance criterion

9
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ether with 88 for the course work criterion placed 33% of the total group,

.
of the nonminarity group, and 63% of the Blacks in the lcwv criterion group.
Criterion for Cross-validation Study
! The criterion for the cross-validation™ sample consisted of broad category
ratings based on a combination of job performance and school achievement. These
rdtings were made by th_e Area Joint Committée of Plumbers and Pipe Fitters and
‘school- coordinators. For, computational p ses, the ratings were converted to
quéntitative values of 61, 50, and 39 for ‘the above average, average and below N
average groups respéctively. The relationship between the criterion and age,
education and experience is shown in Table la.: .
| .. . . . . s . ?‘
- . ‘ + .TABLE 1 -
* Means, Standard Deviations (SD), and Pearson
. Product-Moment Correlations with
Instructor Ratings (r1) and Supervisor Ratings (T2) .
; a for Age and Education
Validation Sample )
N=253 . T - )
© Mean " Sh g rl . re
Ae (years) 21.66 5.08 . 0.18%% -.014 :
Education (years) 12.35 - 0,92 0.25%* 0.18%*
**Significant at the .01 level L .
- " TABLE la ,
* b Cross-Validation Sample B
’ ‘. N=322 . d
© Méan s r
Age (vears) 23.1 4.3 " -,089 |
Education (years) o 11.1 1.8 °  315A%
EJCperlence (months) . 31.9 16.6 C.118*% ‘.
*Slgmflcant at the .05 level i |
*ASignificant at the .0l level .

10
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ANALYSIS . .

¥

.

The initial step in analysis is to identify those aptitudes which show some
evidence of validity 4nd job relatedness. This evidence can be: L

~ R . ’
1. Statistical evidence of the correlation with the criterion (f). -

2: - Content validitysas evidenced by a rating of"'critical'; based on .’
- job analysis, or

.3, Any combination of the following: .
--high mean B
--Tow standard deviation (sD)

-:rating' of "important' based on job analysis

. . p ) , . e -
--demonstrated validity in a prior validation study. .
Statistical results for the validation sample are shown in Table Z.
. TABLE 2 .
— +  ,Statistical Results for Vzlidation Sample -
. N=253 . .
Aptitude Mean - SD nn . r2
"G - General Learning Ability 102.1 16.2%  .54r# . 204
V - Verbal Ability 96.9 13.2 . 48%* L 23%%
‘N - Numerical Aptitude 100.1 16.4 ¢ . 51%* . 20%%
S - Spatial Aptitude 110.2 18.5  32F% .08
P - Form Perception . _, 112.8 ° - 18.9 L25%% . 20%k*
Q‘- Clerical Perception 112.2 14.0 . 3G*% L13*
K -, Motor Coordination. 2102.4 16.1 . 20** .13*
F - Finger DeXterity . 100.7 19.5 . 24%% .14*%
+~ M - Manual Dextetity ’ 113.,9 20,7 L 23%% .11
*Significant atl .he .05 level
**Significant at the K

.01 level

Y

k]

" Table 3 sunmarizes the qualitative amalysis,and statistical results shown in

Table.2 dnd shows the aptitudes consjdered for inclusion in’ the SATB.

11
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2 ) 1 Summary of Qualitati ¢ and Quantitative Data
. ' - '; ’ foy Va¥idation Sample . ., ,
v e ) s ‘ - ~ o
VR o .. Aptitudes )
: Type of Evidence, [ . GV N S5 P Q- K F M
a ’ : :' . ’ ) ~
b Analysis Ratihgs / i : ¢
Critical A T R ‘ . . '
Important ’ ‘ =X X X X X / .
, Irrelevant . L N \ c
Statistical Evidence - o R N '
High Mean - ) X X X \ ‘
* - Low SD ) X « X
< Significant r ) " ‘ .
Instructo: Rating Criterion XX X X X X X X X g
Supervisor Rating Criterion X XX - X X X X t
Aptitudes Gonsidered for T ] T : B L )
Inclusion in the Battery : X X X X X X X X X s -
" The information in Table 3 indjcates that all nine aptitudes should be considered -
* for inclusion in the battery. The objective is to_develop a battery of 2, 3, or. o
4 aptitudes with cutting sgores at the point (a) where about the same percent wili
meet the cutting scores as the percent placed in the high criterion group and.(b)
which will maximize the relationship between the battery and the criterion. .
The cutting scores are set at approximately om.e standard deviation below the mean ’
aptitude scores of the sample with deviations at five point intervals above and
below these points to achieve the objectiVes indicated above. ,
The following.battery resulted: LT .
Aptitudes -, s Cutting Scores
. .
V - Verbal Aptitude _ ‘ 90
P - Form Perception % . - 95 ?
M - Manual Dexterity . 85 ‘ A
L] ' ’-\ » )
Although Aptitude V does not appear in the qualitative analysis, it is not
contraindicated on the bdsis of the job description. Tasks requiring reading °
ability, e.g., reading of building codes, specifications, and safety codes
are cClearly stated in the job description. . R
~ The iriclusion of Aptitudes P and M is amply justified by both qualitative. and
quantitative evidence. ! N - ' o
- - - . - ' e . . v ¥
R ' VALIDITY: OF THE BATTERY .
Initiakly, this section of ‘the report presents evidence of criterion-related T,
validity of the SATB on the validation sample, all relévant subsamples and 3
» ' cross-validation sample., Next, it provides information on effeqtiveness and
faiiness of the test norms. Another short presentat'&:n deals with t'hge que‘stion
. . . P .
\)4 -‘ =t v - a e 12 ) ' . - E)
» ' . L. . ‘
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ef whether prior batteries cross- val1date' on the validation sample. Finally,
this section discusses incorporating the occupation into the Dccupational
Aptltude Pattem (0AP) structure

-’

i ‘Crlterlon Related Valldlty

Eble 4 shows that there 15 a smuflcant relationshidp between the Job performance
iteria and the current SATB for (a) ,the validation sample in-.aggregate, (b)

. ident¥iable ethnic subgroups“of the validation sémple, and (c) the cross-

-

‘\ral iddtion ¥4mple.

- . ¥

TABLE 4

L]
b -

Validity of Battery
3!'). t ’

R

., “High Criterion | Low Criterion
_ B - Gro Group Signifi-
Sample N | Below Meetmg Below |Meeting| .Chi cance Phi
: " |Cutting} Cutting | Cutting | Cutting|Square] level | Coeffi-
W ‘ Scores| Scores Scores | * Scores A cient
i) C .
Validation . . . ) ’ -
.} Total 253 39 130 , 52 v 32 36.7 | \ .0005 .38
Black + | 46| 6 | 11 19 | .10 | 28| .08 | .25
Ngn- b N . ‘ . :
mindkity | 184 29 108 28 19 |*24.1 L0005( © .36 °
.. - . e e
Cross- AR : .
validation+| 322 102 115 , 1 . 34 71 11.3 .0005 .19
. o ) . E L /

. - L T,
As a further check of battery validity, a multiple correlation coefficient for
the total validation sample was computed. An R of .33. (51gnlf1cant at the .005
level) was obtained bemeEn the d1ch‘otomlzed mltlple—hurdle criterion and SATB
Aptitudes V, P, and M. T
Effectiveness of the Battery »
The level of validity shown id Table 4 1nd1cates that the SATB
selection. In the total val;,dat;ton samplé, 67% were considered to be highly
Jproficient. Of those who,met the tutting scores, 80% were judged to be highly

proficient, an increase ‘of 13 percentage points ovér the existing selection
method.  Similar results were found for the cross-validation sample. Th?e

findings. are shown in Table S. . . .

-

f——— .
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: TABLE § ' ‘!‘

Effectlveness of the Battery

. R
Selection .| Mober. | Highly proficient . Marginal
- System Selected (High criterion |.- (Low criterion
' -group) » group)
N | $of | N 8 of
Total . Total"
3 ¥
Validation Sample . B - _
. Without, Tests 253 169 67%. . 84 33%
With Tests 162 130 80% 32 20%
Cross- va%adatlon Sample ’ .
Without Tests 322 217 67% 105 33%

With Tests 149 115 77% 34 . 23%

k-4

Subgroup Analys1s

difference in the validities for Blacks and nomminorities was found for this
battery, the difference between the phi coefficients for Blacks and nonmlnorltles
is.not Statlstlcally significant (CR=-0.75).

Y

.The battery is_fair to Blacks since the percent of both Blacks and nenmlnorltles
who met the cutting scores approximated the percent who were in the high critérion
group; 46% of the Blacks met the cutting scores and 37% were in the high criterion
_group; 69% of the nonminorities met the cuttlng scores and 74% were in the h1gh

"criterion group. .
LY

Prior Batteries - ' T
Cross-validity of prior test norms on the validation -sample was checked. The most
recent battery (S-61R), last validated in’ 1970, is N-85, S-80, Q-75, M-80. This
battery cress-valldates with the, total va11dat10n sa@p The old battery (B-304)
> validated in 1953-54, is G-85, N-80, S-80, M 80. This battery also cross-validates
. with the total valldatlon\sample

k3
Occupational Aptitude Pattern <
This eccupation was incorporated into-OAP-36 in Section II of the 1970.edition
of the Manual for the USES General Aptitude Test Battery with a double asterisk _ -

»

(**), because (1) the battery included two of the three aptitudes in the OAP,
(2) the cutting scores of the two aptitudes are within ten points of the
corresponding aptitudes in the OAP, and (3) a significant phi- coefficient of .24
(P/2 < .0005) was lobtained for thls sample betweeh the criterion and the QAP 36
cutting scores of N-85, P-95, and M-90. ~
. A
\ 3 '
A i .- ‘ .
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Variable';

Al;tifude G

Aptitude,V
Aptitude N
Aptitude S
Aptitude, P
Aptitude Q-
Aptitude K
Aptitude F
Aptitude M |
Criterion I-
Criterien II
Age ) <
Eduee?ioh

-11- . .,

APPENDIX 1 . L

-

~

Descriptive Statistics for Black and
Nonminority Subgroups of Validation Sample

Black

Nonminority - .
=184 \, (N=46
SR jooe
Mean K S . Range Mea:/f s
105.1 - - 15.5 61-157 . 89, 11.9,,,
98,7 13.3 66-141 ' 89.2 10.2
102.7 * . 15.8 57143  ,89.8 14.1,
J111.5 7TT19,7 65-163 . 101.5 . - 19,9 *
115.0 18.2 75=167 " 100.9 17.1
113.6 14.4 79-16 105.6 11.2
102.7 16.2 66<149 ° 100.4 , 15.9
101.6 , . 19.1 53-180 9542 19.3 .,
114.8 20.7 64-165-  108.6 17.3
105.9 16.4 53-144  89:9  15.2
40.7 - 6.2 18-58 - 35.8 5.6
21.4 3.1 17-34 22.5 2.8
12.4 0.9 10-16 12.1 - . 0.8
\'V- ~
; } ) -
B 4‘-‘-/
" Q
s ’
#h ’ ¢ »
" T ’

Range '

56-113
68-119
48-i11
61-143
49-133

84-128 - .
56-130

68-142
44-119
22-47.
18-29
8-15

©44-133 .

...l'
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1

U.B. DEPANTHMINT OF LABON * MANPOWEN ADMIRISTRATION
DESCRIPTIVE RATING SCALE

£ -

*
L] . . -
1

RATING SCALE FOR ___ i :
“ 0.0.T, Title snd Code . R

*

L]
’

Ditections: Please read the *Suggestions to Raters” and then”fl in the iterps which follow” In making yout -
ratings, only one box should be checked for each question.  * P

’

SUGGESTIONS TO RATERS s

We are uking you to rate the job petformance of the people who wotk for you, These ratirgs will serve as

a “yardtick” against which we can compare the test scores in this study. The tatings must give 2 true picture
of each wotker or.this-study will have wery little value. You should try to give the most accurare ratings -
po:n“ble_fot each worket.' < -

These ratings are strictly confidential and Wﬂ'tuaffect your workets in ar{z way. Neithet the satings nor’
-test scores of.any workers will be-showniio anybody in your co y. We are interested only in Ttesting o
the tests.” Ratings are peeiied only for those warkers who are in the tést-study\

Workess who havé not sompleted theis tiaining period, ot who.have nat been on the job ot undet your
supervision iong enough for you to know how well they can perform this work should not be ated.

Please inform the test technician abont this if you are asked to rate any such workers. & ¢’
1) - .t r -
.~Comnplete the last quédion enty if'the worker is no longer'cn the job. - o &

In making r;tingss don't let general impressions or soms outstanding traft affect your ILu_dpncnt. Try to
forget-your personal feelings about the wotker. Rate only on thr work performed. Heére are some more
points which.might, heip you: ‘e

1. Please tead all directions and the rating scale thoroughly before rating. : . !

2. Fot each question compaie yous wotkers with “workers-ingenszal” fn this job. " That is, compare your

workets with other wotkers on this job that yeu have known. This is very impostant in smali plants
where there are only 2 few workers. We want the ratings to be. based on the same standatd in all the plants.

3. A suggesied method is ta rate dl wo;’kets on onhe question ai a time. The questions ask shout different
abilities of the workers. A worker may be good in-o ili in-another—_for example, 3 very
slow worker may be accurate. So rate all workers on the first question, then rate all workers dn the second

qu.eltion. and soon. .

4. P;m'ioe "and experience usually in'ud;,)mve a wotker’s skill. However, on? worker with six months' eimienoe
= mey be a beiter worker than another with six years’ expenience. Don't rate ofe worket as poorer ¢
another mesely because of a lesser amount of experience. . .

S. Rate the workérs a cording to the work they have done over a pe+iod of several weeks ot m:mﬂu. Don't
rate just om the badk of one “'good™ day, or one "btad " d;)' or some $ingle incident. Think in teoms of
each worker's usual or typicel performance. . . T

_ 5. Rate only the abiities histzd on the rating shea‘t. Do not let futora such 35 cooperstiveness, shility to

get along with others, prempiness and honesty influence your.ratings. Although these aspects of 2 worker
are iﬂ'ipomm,1 they are of no value for this study 25 2 “yardstick™ against which to compare aptitude
= test scores. t . :

= —a

MA 286
* Apr. 91
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| NAIE OF WORKER (Brint) . iLest) - !;'mv )
.b.— * 4
SEX! MALE £enkig . " i
Compmy Job Titie: ) -5 ) - L e
Hwoftzndoyoum!humrker Mlm;hwyouwmhd’ 'withthilworhm
in a work situstion? U
O Al the time. . £J Under one month.
O Several times a day. - ©y _ CJ One 10 two months.
£ Several times a week.” * X i . O Three to five months. .
(2] Seldom. :& ) ' oo [ Six months or mere. :
. & .

A.  How much can this workey get done?. (Workes's ability to fake efficient use of time and to work at  high speed.)
(IE it is possible 1o rate only the quantity of work which a person can do on dus iob & adequale or inadzquste,

X ue #2 to indicate “inadequars” ard 1o indlcue /ndtqulte ” .

0 1. Capable of very low work output. Can perform only at an unsatisfactory pace. . . o

O | 2. Capableof low, work output. Can perform at 2 'siow pace. )

8 7 3. Capable of ‘fair work ovtput. Can perform at 2n tmpub‘le'- pabe. L

0- 4 Capable of high work output. Can per!‘orm ata !‘ast pace. '

!:I 5 Capable of very high work wtput. Can perform at an unumally !‘ut pace. . '

-

B. -How good is the quality of work? (Worker s ability to do hxgﬁ}g;ade work which meels quality atandards.)

K (N Per!‘ormar is inferior and almost never meets mumrf;um qua]ity-mnduds. : - .
0 2. Pafo ce’is usvally acceptable but ’slo‘mewh_.al inferjpr in quality. .
O 3 Per[oﬁ:u is:acoeplablt but usually not sugerior in quality. N
0O s Performance is usually supesior in quslity. . . :
8 s .Pér!‘orm‘anr.e is almost always of the highest quality. o .
- P
C. . How accurate is the _work? (Worker‘s«ability to avoid making mista.kes.)
0 l Makes very many miftakes, Work needs constant checking. . . .
0 2 Makes frequent’ mistakes, ore checking than is desirable. ‘ .
O 3.Makes mistakes cccasionally. Work needs only normal checking. ’
0 s, Ma'kes‘few mistak-s. Work scl;lom needs checking. g R <
Fl 5‘ Rarely makes a mlstake Work Almost never needs checkmg. .
i i "
. .
. a
' - Ao, 1893
. 17 . . s
v P . " . . .
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D.

m '

.

4. Has broad knowledge. Knows enough to do good work.

.How much does the worker know about the job? (Worker's understanding of the princ:ples equlpment *rRaterials
and methods thet have to do directly or indirectly with the work.) . ‘_

i. Has very Imuted knowledge. Does not know_enough o do the job adequately ﬁ -
2. Has little knowledge Knows eno_}h to gel by, .

3. Has mOderate amount of knowledge. Knows enough to do fair work. . ¢

5. Has compjete knowledge. Knows the job thotoughly.,

-

-

How large ¢ variety of job duties can !he worker pelfotm efficiently?, (\Vorke:'s ab:luy to handle several d:ﬂ‘&rent
operations.) : N

4
LY

1. Cannot perform different'operatiom sdeguately. L . e
2. Can perform a.jimited |-1umbet of di'ffere.nl‘opetatiOns effigiently. '

3. Can petfo'nn several different operations with reasonable efficiency.

4. Can perform many ditfetent operations efﬁcien.tly.

E

5. Can perform an unusually large variety of different operations efficiently,

o

sbility to do the job. )

-

Y

" Considering a)i the factms already tated. and’ only these factors how good is this worker? (Worker's all-uovnd

3 - Pctformance usually not acceptable.

¢
O 2. Pefformance somewhat inferior. . . ) o~
O 3. A faly proficient worker. >
O 4. Performance usually superior, . . -

.| O 5. An unusvally competen] workes

Complete the followmg’ﬂNLY if the workcr is no,Tonger on the  job. ‘

. G. What do you think 15 the reason this person left the job? {ll is not netessary to show the ofﬁctal Teases l.f you

feel thal there is another reason, as this form will not be shuwn o anybody m the company.)

O 1. Fired bccause of mabdity to do the job.
O 2. Quit, and 1 Test that 5 was because of difficulty doing the job. |

~

-

W

. a 3 Fited or lad off for reasons other than abdity to do the job (i.e.. abse‘:tee;sm leduction in force). .

O 4 Quit, and I feel the Jeason for qulllmg was not related to ability to do the job.

0O 5. Quit ofwas p:omoted of reassngned because the worker had learned the job well and wanted to advance

fl > i
]
~ L 1] »
v i R -
L3 ‘ »
RATED 8y . TITLE ’ - [DATE
o " L
COMPANY OR OR JANIZATION ., LOCATIO 4 {City, Sials, ZIP Code)
- "
' ’
-, N . i
6ro sonrig TMA 2.66
, or . S Apr 1972
»
L
- I " “ ,

2]
L]
[
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APPENDIX 3
DESCRIPTIVE R{L_'gmG SCALE FOR ARPRENI‘ICES

“

"\ L ‘ Score

‘Rating Scale For

- D.0.T. Title and Code ;o
Directions:. Please read the "Suggéstions to Raters" and then fidl in the items.
. which follow In makmg your ratings, only one box’ should be checked for each ;

compare the test
of each a
to give

3 reg in this study. The ratings must give a true-picture !
renticajor this study will have very 11tt1e value:. You should strive
e most accurate ratmgs possible for each® apprentlce. e

‘ .
These- ratings are tr1ct1y confidential and won't affect your apprentlces in

any way. Neither the ratings nor test scores, of any apprentice will be shown
to anyone other: than personnel conducting the study. ﬁe are mterested in only
"testing the tests." Ratin®s are needed for only those apprentlc;es who are in:
}the test study. _ . - :
Please inform the 1nd1\r1dua1 vho has given-you this form to complete if you have
not instructed any of the apprentices long enough for you to know how. well they
are perfoming, » Such apprentlces should not be rated.- . s

"

Complete the last’ question on th1,s,form only if the apprentice d1d not complete ‘

v the tramlng

‘
il

your judgment.
.. the person only on h1s performaice. .
. help you ‘

-
H

In” makmg ratings, don't let gereral impressions or some outstanding trait affect”
Try o forget youf personal feeling about the apprentlce
Here-are some add1t1013,a,1 points which might

Rate

., Question. '
. ’ . SUGGESTIONS T0 RA’IERS .
t . \
We are askmg yog q rate the iOb perforrnance of the apprenuces whom you y
. instructed. These\'¥atin Ings ‘will serve as a "yardstick". agamst which we can

_ 1. Please read and study all dlfrectlons and the ale thoroughly’ before
T _.ratmg an apprentice. o A
".2. For each question compare your appren@ces with "apprentices in general" for

. this type of training. We Wint the ratings to be based ,on the’same standards
in all trammg courses- covermg the same occupatlon '

3, A Suggested method is to rate all rentices on’ one question at a time.

The questions pertain.to the dlffepent abilitjes of the apprentices, An A

_apprentice miy be good in one ability and poor in another;.for e le, = - o

. , d@very slow apprentice may be very accurate. So rate all apprénticds on ' .

the first question, then rate a11 apprentices on ‘the 'second questlo and ‘

so on. :
~ '—." > * . ‘ ' L] * N

I
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Rate the apprenuces accoraing ‘to the work they have done thrpughout the-
entire training. Don't rate just on the basis of dne “good" day, one 'bad"
day or some single incident. Think in terms of each apprentice’s usual or
typical day by day performance. .

F

_ Rate only on the abilities listed on the rating sheet. Do not let factors

such as cooperativeness, ability to 1:ﬁet along with others, promptness and
~ honesty influence your ratings.- ough these aspects of an apprentice
‘.are important, they are of no value for this study as a "yardstick" against
wh1ch to compare aptitude tek scores.
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A. . much ablllty does the apprentme have’ fo malntammg adequate
R productmn in the vocational activity for which training was given.

(If it is possible to rote only the quantity of work which an apprentice °
-can do, as adequate or madequate, use #2 to indjcate "madequate“ and #4*—# X
T to imhcate “adequate " . R _
”.” 1. Capahle of very low work output (% perform_nni)f at an
- . unsatisfactory pace. ' A Lo A :
3 . - . +
. » '.I ., 'y . 4’\ - b ’ . . . ) ” )
] 2. Capable of low.work output. Can. perform at a slow 'pace
! o ’ . . ) ‘ L - 3. ) / ‘
. | 3. Capable of fair work output. Can-perform.at.an acfc_eﬁ_table pace.
" o — e . . . . . . ; . ) . -
. JA— . oo I
L_._' 4. Capable o}f high work output. - Can perform at*a fast pace. . |\
e ! ’ - . -~ - LY :“ . LN
. j 5. Capable of very high work output Can pél:fqnn- at an unusually ©
fast pace, ‘é - . .
* o . -
- s - ‘, ~. % ‘ ’ ; )
B How good was the qua11ty of the apprent1ce, s woriic durmg the vocatlonal
trammg‘? . . FEREN " ¢
. ! . /
- I—s. 1. Performance was inferior and almost hevér met minimum quality.
b ) P ‘ 8 C e . W ,!
S R X Performance was glsually acceptable but somewhat m-ferlor \g.n .
f . quality. : - f o
: . . - “ # " - ' .
: 3 Performaice was agceptable but usually not super‘iog,jn‘quality. K
¥ 4. Performance was usually superior in quality. .. N
re— - * ] . ar ’ '
f—: . 5. Performance 'was almost alwéys of "the highest quality.. »
— ' . . .
4 ' . ’ . ¢
ro- NV
. \ - n_\" . - "
¢ ' : || ¢ . - Y 1 . '
\ .
' i . , . .
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1 1. °Learned the work very slowly. Needed careful and repedted
— instructions. o , . .
* ) : * . " '
— - 4 § ' .
+ 2. Learned the work somewhat slower than most. - . T
— 0 .o | )
. 3." Learned most of the work in the usual amoumt of time. *
. ‘- : '
7] 4. Learned most of the work quickly. : » 7 : i
. 1(_ . . .
. " / - T, 3 )
[ ] S, Learhed all of the work rapidly. Needed only the minimum amount
e of training or instructions for even the difficult aspects.
: ' . : Lo e
How well did the apprentice use the equipment in training?

E L .rCOU_li ;';Pt use the equipment. adet.quatély': «
k— | 2. Used the equipment well enough 'to "get by,:' o S . !
. C 3. Used the eqil‘ipment well.gnou'gh to _do fair work, j.
’ BRI s, N T . . -~ }
.. 4. "Used- the equipment fo do good work. d
s, : Used ‘tl;e"equipmepi'to sglc:u excéll.ent worl'c: A | 5 _ . J ./ )

- " e " .-
v ~20- ' '
How quickly did the appréntice learn the. instructional units of the =~ *
vocational training?
\

Ll . N 3 /
’ - " ) . ' - .
. -
. .
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& . .. . \ . . . LS &
E. How large: a varjety of job duties can the apprentice perform efficiently? .
 —— ’ ' v ) 1" v —
: 1. Cannot perform different opera:-{‘.ions adequately.
N ' ’
2. Can perform a limited number of dszerent operations .
efflc:tently o ! g } .
. . . - - \ = L}
h 3. Can perfom several dlfferent ope‘ratlons w1tb reasonable -
e efficiency. \ ;
- ] \ LY
4, Can perform many d1fferent operatums eff1<:1ent1y
5. {an perform an tmusually large vanety of different operatmns A
> eff1c1ent1y . 4 . R
‘ - . ‘ + ‘.‘
'F. Considering all the. factors already rated, and only these factors how
acceptal;le was the /agprentzce S performance durmg training? '
i t
‘ . . . - . - '. ) - ‘ -
Pt L Pérfomgn(:e ‘was unsatisfactory. e ) ,
e P - ) . REEY .
* r 2. Performance was not completely satisfactory.’ - )
; 3. Performance was satidfactory.. . -
- ‘ ’ ! ?‘:3{7 '...,f:" - ,-{I‘i- ‘. ) % -
- _—I 4. . Performance wa$s good. . . N
g — . .o e 2 .
5. Performance was outstanding. _ ‘ ' Ceo )
' VT To- . T
o
. g f ’ .
k4 "-' .
i SR
SR : ‘v 3 .
¢ . )
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Co;rlplete the last que'étipn',ogly if 'the apprentic:e did not complete the training.

G. What do you think 1s the reason this person left the tralnmg‘? (It.is not
necessary to show the official reason if you feel there is another reason,
as this form will not be shown to anyone except thé personnel cohduct:mg

the research.) . . .
9 *
1. The apprentlce left or was asked to leave because of 1nab111ty
- « ¢ to do the course work . N .

-

. 2. ‘The apprentlce ieft and I feel it was because he could not-do.
the courfe work.- - ' . ,.

3 -

L4

3. The apprentlce left or.was asked to leave for reasons other -
*  than the inability'to do the coursé work.* (Absentegmm, personal
or fmmlyb problems, etc,‘/ ) ' .

- -

¢ : L .-

4. The apprentice-1éft to take adv:'smtage.gf a better opportunity.

L g
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CMPPROIXG ., v
JOB DESCRIPTION o

-

Job Title: . ' | R
e f - R . - '- -
Plimbér (const.) 862.381-030 - L AL
Pipe. Fitter (const/) 862.381-018 ’ .t . L.
. . ' - - . : . ! - ) . %y L
Job Sumary:. . - - e o

Lays out fabricates, assembles, mstalI’s alters repairs andmamtams all
piping, f1tt1ngs, valves, controls flxtures appllances, accessories, appur-

" . tenance$, hangets, and supports for piping system such as those,systems used
- . f0r energy conversion and power genmerating facilities, heatmgéusoolmg; ~refrig-

A J

erating, potable water supply, storm drainage, sanitary and industrial drajinage,. .
-industrial D ction, env:.mnmental control, or .any other piping system\whmh )
.conyeys any fluid, liquid, vapor, gas, pulve;ued solid, or vacium ysed in any -
omest.tc commerC1al dindugtrial, institutional dr govermnental installation.-
nstalis Lall p1pmg systems according to governmental requirements, Jdocal codes,
and _job speclflcat:.ons based on a study of bu1ld1ng plans and worlung dramngs

l'-'ork Perf“med : . g

" Reads and mtérprets blueprmts buildmg plans, job spec:.f:.cat:.ons and local
codes to determine tools, materials and equipment needed to accomplish the Job
and to determine the pipe. systeh location. .

Locates and mérks position of pipes, fittings, valves, controls fixtures,

, ~appliances, accessories, appurtenances, hangers, and supports and any holes -or

channels ‘necessary. to accommodate the above with the use of steel tape, rule,
level, plumb bob, bulldmg level transit and laser -beam. . ]
*Cuts openings: m walls, floors, and ceilings to accomodate pz’pmg systems us:u}g
_ hand, power and power -actuated tools.

~ = v €. - - . ’
*Cuts pipe of all metallic anil nomnetallm materials mmg hand and power

K Operatedlcutters cuttmg torch or hammer and chisel.

-

Bends p1pe by hand or with mechanlcally, electrically, -or hydraul1cally operated
bending equ%pment X

*

*Fﬁamcates and installs 411 piping including, but not 11m:Lted to, brass, copper,
lead, steel, glass, plast1cs, fiberglass, b1tununous fiber, 1'.1le, ceranics,

concrete and clay.

*Joins all of the above piping by means of threaded calked, wiped, soldered,

brazed, welded, fused, mechanical, glued, cepented, or chem:.cally bonded joints. o
*Installs drams, vents, supplies, circulators, balancers and roof flashmgs
Selects all~“traps and reiated connections for san1tary water supply and drainage. )

*Thstal s all traps and related ,cmmect:.ons for sanitary water supply an',dramage.

| R ¥ B . ¥ . - F
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,Installs energy conversmn‘and power generating fac:111t:.,es heatmg, air

-conditioning, cooling ‘and refrigeration systems in¢luding COMPTessors, pumps,
) meters controls, mechanicat equlpment p1pe, pipe supports and pipe f1tt1ngs.

*Extends and connects pipe lines.to des:zgnated fixtures, appliaiites and mechamcal
equipment. - _ RS

Fills piping system with water, air or appropriate gas or liquid for testmg
" purposes in designated location for specific use. .

*Repalrs replac::s, alters, and maintains all piping, flxtures appliances,
accessories, and’ mechanical equdpnient in the abové systems by using hand, pcwer
and hydraullcally operated tocls.

. Safety and Health Act of 1970, ———q ) ) . o

*Cr1t1cal Job Duties. These job dut1es were designated as Sritical job duties
.because they must be performed competently if the job is to be performed in a

" "satisfactory manner. leber/Pzpe Fitter apprentices Spend about 90% of their
working t:une performing these duties.
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*performs all of the ‘above work in a safe manner as determmed by the Occupational
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Acc1dent Preventmn 1- Developmg the safe working att1tude
. 2.
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APPENDIX §

2 216-Hours -~

1

L

‘First Year Curriculum for Plumber/Pipe Fitter'_Appﬂlttieg, - -

'

Acc1dent Preventmn II.- Defining and recogmzmg unsafe workmg

practices and conchtmns

o

{One test) -

s o
- -

(Ope test) =

B Mathemaucs

i

& L

I, Mathematw.ts I-- A'review of basic math processes. (One test)

2. Mathematics II - The formulas, tables, and graphs used to solve problems
encountered by the craftsman in his work. (One test) .

Mathematics III - The appllcatmn of basic math p’rmc1p1es°to pipe T

Cs

- measurements and sinmple layout.

Drawmg Intergrotatmn -

(One test) -

-

? -
PR W)
Y
3

1. Interpretation of technical (3 view) drawings as they relate
ab%n Jey
eral p1p1ng, f1xtures and appliances. (One test)

« ‘IT?_

2, Drawmg 11 -&Interpmtatlon of piping isometric drawmgs and the1r use
- in p1p1ng“des1gn and layout, (One test)

3 Drawing 111 - Interpretatlon of building plans and the1r use in locating
piping and piping systems within the building. (One test) .-

* D. Use and Care of Tools

- ‘ 'Safety procedures and, proper’uses of hand and 'oower operated pipi
., . and equipiment. {Iwo tests]

E.” Soldering and Brazmg_

i 1. Safety procedures-and preparat ion of tools, material,

. . \the soldering and brazmg of nonferrous pipe joints. e t)
é{dermg, brazmg, and testmg of nonferrous pipe jomt . - {One "test)
: . :
F. O_xyacetLene Cutting and Welding' ’

Safety procedures and preparation of tocls, matenal

equipment for
the welding of flat metal and pipe. (Oneﬁtest)

2. Safety procedures an

reparation of tvols, material, and equipment for
the layout,,cutti

assembling, and welding of pipe.  (One test)




. -26- F

o / 3, Safety procedures and preparauon of tools, ‘ material, and equ:pment for
- ) the layout, cutting, assemblmg, and weldmg of pipe in various poqtmns.

» (One test) - .
. Note: A-C are related theory courses. D-F are related practical (manipula- . -
) tive) courses-. : . ?
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